A previously healthy 8-year-old boy was referred to our hospital with a prediagnosis of status epilepticus and encephalitis. He presented with acute onset of convulsions and unconsciousness following fever and malaise lasting 7 days. On physical examination Glasgow coma scale was 12, his pupils were miotic. He had cafe-au-lait spots on his body. His fundus examination, cerebrospinal fluid findings and cranial magnetic resonance imaging did not reveal any abnormality. Results of comprehensive search for metabolic, toxicological, infectious and autoimmune etiologies were all negative. Generalized slowing was seen on the electroencephalography (EEG) of the patient indicating possible encephalopathy. The patient developed convulsive status epilepticus and was intubated on day 5. His seizures were controlled by continuous infusion of midazolam, thiopental and used for 4 days. Phenytoin, levetiracetam, topiramate were used simultaneously. IVIG was administered as an immunomodulator for refractory seizures on day-9. The patient was extubated on day 11. The diagnosis was made after a comprehensive negative search for central nervous system infection, autoimmune and metabolic diseases. At follow up it was learnt that he had had only two seizures in two years. Status epilepticus did not recur.
Febrile infection-related epilepsy syndrome (FIRES) is a devastating multi-drug resistant epilepsy syndrome following a febrile infection in previously healthy patients. 1 The exact mechanism of FIRES is still unknown. [1] [2] [3] A majority of patients have normal cerebrospinal fluid (CSF) examination, brain imaging and metabolic tests 1,2,4-6 . Diagnosis of FIRES is based on exclusion. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Despite the various treatment options that have been attempted, the exact treatment strategy is still undetermined. Modulation of the immune system have been tried due to the possibility of inflammatory pathways in FIRES. Preliminary evidence suggests that treatments such as steroids, intravenous immunoglobulins (IVIG) and plasma exchanges might be helpful, but they have not been systematically studied. 1, 2 Ketogenic diet is an alternative treatment option which has dramatic response defined in the literature, but there is still debate concerning efficiency in FIRES due to lack of controlled studies. 5, 6 Therefore, a majority of patients have survived with major neurologic co-morbidities. 1, [5] [6] [7] [8] [9] [10] In the present case, we aim to the emphasize the importance of FIRES as an etiology of refractory status epilepticus. Also, we want to share our experience about successful immunomodulation treatment with IVIG in an 8-year-old boy diagnosed with FIRES. As far as we know, this is the first reported pediatric case of FIRES from Turkey.
Case Report
A previously healthy 8-year-old boy was referred to our pediatric intensive care unit (PICU) due to status epilepticus. His medical history revealed a febrile upper respiratory tract infection lasting for 7 days. On admission, his Glasgow coma scale was 12, pupils were miotic and fundus examination were normal with respiratory rate 34/min, heart rate 120/ bpm, body temperature 38.7 O C, blood pressure 118/87 mmHg and oxygen saturation 100% (room air). He had two cafe -au-lait spots (2x1 cm and 1x1 cm) on his chest wall. Informed consent was taken from his parents for presenting this case.
Discussion
Febrile infection-related syndrome is a catastrophic epilepsy form which should be kept in mind in an acute multi-antiepileptic drug resistant seizures. Our case is the first pediatric case of FIRES from Turkey in the literature. In prediction of FIRES, the clinician should be ready to use alternative treatment options such as IVIG, rituximab, nervus vagus stimulation, plasma exchange, ketogenic diet, cannabidiol, anakinra or hypothermia without losing time. 1, [4] [5] [6] [7] [8] [9] [10] [11] [12] The age of onset is mostly clustered about 8 years with a clear male gender predominance. Nearly all of the patients got febrile infection mostly upper respiratory tract infection before the onset. Duration of febrile infection just before the seizures about 1-14 days. Biphasic clinic which is described febrile course followed by seizure and cessation of fever thereafter is nearly universal. [1] [2] [3] [4] [5] [6] 8 In our patient age, gender and initial course are completely consisted with the literature (Table I) .
Except mild pleocytosis, CSF are negative in nearly all patients. Inflammatory markers of the brain are generally negative. [1] [2] [3] [4] 7 In consistence with the literature, in our patient, all screening tests of CSF was negative. Most of the patients had normal initial MRI. In follow-up, atrophic changes especially occur in the temporal regions of the brain. [1] [2] [3] Byler et al. 10 reported rapid onset of hippocampal atrophy in FIRES. Our patients first brain MRI was normal and there were no MRI changes in the two years follow-up. Electrical studies of the brain do not show specific pattern in FIRES, but temporal region originated spikes in EEG are detected in most of the patients. [1] [2] [3] We detected the same pattern of EEG in our patient.
Febrile infection-related syndrome is characterized by multi-drug resistant seizures. Most of the patients underwent barbiturate induced come due to status epilepticus despite receiving more than 4-5 anti-epileptic drugs. [1] [2] [3] [4] 8 IVIG as an immunomodulatory agent can be an effective treatment alternative in FIRES. Response time to IVIG was very different. [1] [2] [3] In our case, IVIG treatment was given at 9 th day of PICU follow-up. Cessation of his seizures occurred two days after IVIG administration. Kenney-Jung et al. 12 associated FIRES to neuroinflammation by treatment success of Anakinra (IL-1ß receptor antagonist) which is used to treat autoinflammatory disease in childhood and reduction in IL-1ß. Although both our case and the one reported by Kenney-Jung et al. 12 is insufficient to advocate inflammation as the mechanism of FIRES, treatment success is encouraging to further studies on that topic in FIRES treatment. Exact mechanism of ketogenic diet in treatment resistant epilepsy is still unknown. In the literature, Kramer et al. 1 and Nabbout et al. 6 successfully managed more than half of the patients with FIRES by ketogenic diet. In our patient, given achievement of good response with IVIG, we did not consider ketogenic diet. We believe that the main concern here is the early diagnosis of the syndrome and quick response.
In conclusion, FIRES should be keep in mind in refractory status epilepticus which has serious morbidity and mortality in children. Diagnosis of FIRES is still based on exclusion and treatment approach still needs to be clarified.
